Teaching today relies a great deal on IT resources which require large investments and there are many higher institutions that cannot afford such investments. Educational institutions usually search for opportunities to better manage their resources, especially after the economic crisis, which has resulted in reducing government support, especially in western countries. It is argued that 'cloud computing' is one of those opportunities for any educational institution due to its benefits in terms of cost reduction. Today, 'cloud computing' can be seen as one of the latest dynamic services in the IT world because of its flexibility. This paper investigates the financial incentives for adopting cloud computing in higher educational institutions. To achieve this objective the research employs a qualitative method to collect the data. Interviews were conducted with a number of cloud service providers, experts in the field and users/potential users of the cloud. The results reveal that cloud computing drives down up-front and on-going costs, and that the number of IT staff can be reduced if the cloud is adopted. Disaster recovery and business continuity are other cost-savings areas for an educational institute in adopting the cloud, and cloud computing provides low cost testing and a development environment solution.
Introduction
Recently higher educational institutions have been facing more demands for extra technology services, but managing these demands is not an easy task (Alenezi et al., 2015; Alalwan et al., 2016) . Thus the concept of cloud computing has emerged as a promising solution for those institutions that suffer from budget limitations (Mas'adeh, 2016; Al-Mascati & Al-Badi, 2016) . Cloud computing is known as a model that provides on-demand services, infrastructure, and application software over the network (Sultan, 2010; Almajali et al., 2016) . Cloud computing is a new technology which provides users with storing, sharing, accessing and controlling data online in an effective manner Maqableh et al., 2014) . Cloud computing is not exclusive to the business world; it also makes a huge difference in the educational world (Al-lawati & Al-Badi, 2016; . Therefore, a number of higher institutions have already adopted it or are considering doing so.
Adopting cloud computing brings several benefits to the higher institutions from two dimensions (the educational and financial): Firstly, in the educational field, cloud computing enables students to acquire personal portfolios, assignments and web-based self-services. Instructors will also be able to manage the large data efficiently and have access to flexible teaching systems Sharma et al., 2016) . In addition, cloud computing provides both students and instructors with data availability anytime and anywhere which will enhance the whole learning experience (Kumar & Murthy, 2013; AlKharusi & Al-Badi, 2016) . Secondly, from the financial aspect cloud computing helps universities cut down the cost because of the option of only paying for what is used (the pay-as-you-go model) (Hignite et al., 2010; . The cost of resources will be reduced as all kinds of hardware, software, platform and unlimited storage will be shared on the cloud (Mircea and Andreescu, 2011; Yadav et al., 2014) . However, institutions are still facing some challenges and concerns regarding cloud computing adoption such as security, control, preference, and reliability (Hignite et al., 2010; Karajeh et al., 2016) .
• Infrastructure as a Service (IaaS) is a way to deliver resources as a service over the internet, which includes a full computer infrastructure (e.g., virtualized computers, servers, storage, network, etc.) (Sultan, 2010) . Instead of purchasing these fundamental computing resources, clients can acquire raw computing power as an entirely outsourced service on demand without any capital outlay (Kovačević, 2012; Orozco et al., 2015) . A study done by Srinivasan (2014) declares that 73% of the users reduced their infrastructure costs because of the availability of cloud services using IaaS (Srinivasan, 2014) .
• Platform as a Service (PaaS) is a platform that provides a development environment over the internet. PaaS allows developers to build their applications quickly and easily by using providers' servers without the need to buy or maintain the software and infrastructure. Developers have no control over the cloud infrastructure (network, servers, operating systems, etc.), but they may control the developed applications, and possibly the configuration settings for the application-hosting environment (Kovačević, 2012) .
• Software as a Service (SaaS): is a software distribution model that provides access to applications and data through an internet connection anytime and anywhere (Erkoç & Kert, 2011) . SaaS reduces the cost of software licensing, eliminating the need for the end-user's server hardware, network security devices and software upgrade and maintenance expenses (Shunye et al., 2014) . Furthermore, there will be no need for IT investment, personal computers and internet connections to obtain the required software and services (Furht & Escalante, 2010 ). The following table shows a comparison between IaaS, PaaS, and SaaS service models: 
Cloud Computing Deployment Models
There are four deployment models of cloud computing, which are:
• The public cloud: this is a cloud model that is available to the general public and large industrial groups (Bansal et al., 2012) . The public cloud is owned and provided by organizations who sell cloud services (Agarwal, 2011) . Amazon Elastic-Compute-Cloud, IBM's Blue cloud, Sun Cloud, and Google App Engine are all examples of organizations selling cloud services . The main benefits of public cloud are that it is easy, inexpensive and scalable (Agarwal, 2011) .
• Private cloud: This is a cloud model that provides a secure and separate cloud service environment that is operated only for a specified user Sinjilawi et al., 2014) . This type of cloud can be managed by the user or third party (Bansal et al., 2012) . Since the private cloud is dedicated to a specific user, it provides more privacy, security and control . Implementing the private model allows the user to respond faster to business needs, reduce costs, and increase elasticity (Agarwal, 2011) .
• Community cloud: This is a cloud model that is shared by a number of organizations who share a common mission and interests (Agarwal, 2011; Qasim & Abu-Shanab, 2014) . This type of cloud model can be managed by organizations or by third party (Bansal et al., 2012) . Google "Gov cloud" is an example of a community cloud . The community cloud is more expensive than public cloud, because the costs are spread over fewer users (organizations) Obeidat et al., 2016) .
• Hybrid cloud: This is a model where two or more cloud models (public, private, or community) are combined together . This type of cloud can be maintained by internal or external providers (Agarwal, 2011) . In addition, these models are bounded by standardized technology (Bansal et al., 2012) . Bounding the models allows the data and applications to flow between them in a controlled manner (Rao & Challa, 2013) .
Cloud computing in the Sultanate of Oman
The Sultanate of Oman is a developing country which is in the process of developing infrastructure and services. As mentioned by Said Akar, regional director of EMC for the Gulf region, Oman is moving in the right direction and the adoption of cloud computing is at an advanced level (Nair, 2012) . To be specific, higher educational institutions in Oman are seriously considering the inclusion of cloud computing in their IT strategy (Alkindi et al., 2015) . A number of higher educational institutions in Oman have already adopted cloud computing and others are willing to adopt it in the future (Alkindi et al., 2015) .
Cloud Computing in Higher Educational Institutions
The continuous growth in technologies increases the pressure on the institution's budget (Sultan, 2010) . In addition, due to the instability of the economy today, higher institutions are facing a number of challenging factors such as increasing costs, increasing pressure on income, and competition and performance pressure (Mircea & Andreescu, 2011) . This results in pushing higher institutions to adopt services and technologies that would minimize these challenges. Cloud computing would be the optimum choice for higher institutions, due to the considerable cost advantages associated with it. By using cloud computing, higher institutions can adopt new technologies without increasing pressure on their budget (Sultan, 2010) . This is because cloud computing allows organizations to save costs and investment in newer technologies.
Today, higher institutions are required to update their software and hardware in order to attract students (Sultan, 2010) . Cloud computing will allow higher institutions to do so since they provide services at an affordable cost (Idowu & Osofisan, 2012) . In addition, cloud computing overcomes the challenges of traditional forms of technology in education such as the cost of hardware and software, the maintenance costs of IT setups, and a lack of trained teachers (Rao & Challa, 2013) . When cloud computing is implemented in higher institutions it results in a reduction in the size of resources (e.g. electricity, servers, switches and cables), a reduction in hardware costs, increasing the computing power and storage etc. (Saleh & Abdalla, 2014) .
Cloud computing is widely used for education purposes (Yadav, 2014) . Students and teachers use cloud computing for learning, social interaction, content creation, publishing and collaboration (Yadav, 2014) . The main users of cloud computing in education are: students, the faculty, administrative staff, the examination branch, and the administration branch, as shown in Figure 1 (Yadav, 2014) . Cloud computing supports teachers in a number of ways such as helping teachers to prepare their teaching portfolio, presentations etc. (Rao and Challa, 2013) . Moreover, cloud computing allows higher institutions to focus on teaching and research rather than spending time on IT configuration and software (Mircea & Andreescu, 2011) .
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The follow Wood et al. (2010) compared the costs of running DR services using the public cloud with those of privately owned resources, and the results showed that the cost reductions increased by 85% through taking advantage of cloud resources (Wood et al., 2010) . Additionally, the testing and development environment of the cloud reduces the unit cost, while increasing effectiveness. Using the cloud for testing and development allows institutions to shift from capital expenditure, CapEx, to a flexible operating expenditure model (OpEx), since there is no longer the need to make up-front investments in infrastructure, tool licenses, and configuration and maintenance of test environments (Mylavarapu, 2011) .
Apart from financial benefits, cloud computing provides many other benefits for students, teachers and institutions:
• For students: cloud computing provides them with a wide variety of resources and software tools, based on their learning interests and style (Yadav, 2014) . By using cloud computing, students can access, share and publish documents, class documents, and webpages (Rao & Challa, 2013) . Moreover, students can access material anytime (24x7x365) and from anywhere by using any device such as a PC, laptop, PDA (Kalpeyeva & Mustafina, 2013 ).
• For teachers: the capabilities of cloud computing for education allows teachers to teach in new and different ways, helping the teachers to reduce their workload and project management (Rao & Challa, 2013) . In addition, teachers can access, share and publish documents and class documents (Rao & Challa, 2013) . Rather than having to carry the hard copies of documents around, teachers can access what they need through a web browser (Mathew, 2012) . Teachers can also access material anytime (24x7x365) and from anywhere by using devices such as PCs, laptops, PDA (Kalpeyeva & Mustafina, 2013 ).
• For higher institutions: cloud computing allows them to use the latest technologies in order to meet the growing educational needs (Yadav, 2014) . Using cloud computing in institutions reduces the carbon footprint, which helps to protect the environment (Yadav, 2014) . In addition, it allows higher institutions to use and develop different software platforms without any complexity, providing institutions with high computing capacity, and allowing them to change system without any effort or loss of time (Morgado, 2011) . Higher educational institutions may conduct 'virtual' classes, use 'virtual' laboratories and 'virtual' machines based on the number of students (Kalpeyeva & Mustafina, 2013) . Moreover, cloud computing allows higher institutions to outsource some of its IT functions to the cloud provider (Kalpeyeva & Mustafina, 2013) .
Implementation of Cloud Computing in Higher Educational Institutions: Examples
The University of Westminster (UOW) in the United Kingdom, that has more than 22,000 students, uses cloud computing in order to benefit from the services and cost advantages associated with it (Sultan, 2010) . UOW uses Google cloud services (the education edition) for the email system (Google mail) (Sultan, 2010) . Google mail provides services for UOW without any cost, and their email facilities include: 7.3GB capacity for each student, allows users to keep their domain names without changing it, and provides applications such as word processing, spreadsheet and presentation (Sultan, 2010) . In addition, UOW estimated the cost of the same facilities, if done internally, would cost them £1,000,000, whereas Google mail costs them nothing (Sultan, 2010) .
Another example is that of George Bacovia University in Romania, which has a number of problems when it comes to dealing with their independent systems, which are: the need for reliable hardware, maintenance activities on a regular basis, and difficult flow of information because the systems are not integrated (Bucsă & Ocneanu, 2014) . To overcome these problems, George Bacovia University implemented cloud services with Google apps for education (Bucsă & Ocneanu, 2014) . Google offers its services free to educational institutions (Bucsă & Ocneanu, 2014) . By implementing cloud services George Bacovia University was able to: cut costs in software licensing and maintenance of applications, cut investment in information security and maintenance, while gaining the ability to access resources anywhere and at any time, along with the ability to share information (Bucsă & Ocneanu, 2014) .
Also, Kaunas University of Technology (KUT) in Lithuania has adopted cloud computing services (Darus et al., 2015) . KUT moved the following systems onto the cloud: the university e-mail system, the academic information system, the library information system, and the e-learning system (Darus et al., 2015) . Implementing cloud computing allowed KUT to cut investment in resources such as hardware, software, experts etc. (Darus et al., 2015) .
In general, the following is a list of potential saving areas of leasing cloud-based IT resources as opposed to the purchase of on-premise IT resources (i.e. having own data center): 
Research Methodology
A survey has been employed in this study through conducting interviews in order to explore the financial incentives for adopting cloud computing in the higher educational sector. To achieve the stated objective, three different groups participated in this research:
1) Cloud service providers: a number of interviews were conducted amongst cloud service providers to investigate the cost of building the cloud environment from different aspects, and probing the services that they offer.
2) Experts in the field: a number of interviews were conducted amongst experts in the field of cloud computing, in order to understand how cloud computing can be a better choice for higher institutions.
3) Users/potential users of the cloud: a number of interviews were conducted amongst users/potential users of the cloud in higher educational, in order to explore the financial incentives and benefits of using the cloud in educational institutions.
There were 25 interviews, 13 of them with the cloud service providers, 10 with the experts and two with users/potential users of the cloud. The survey (interview) consists of eight questions that focused mainly on the objective of this study.
Findings and Discussion
Analyzing the data collected from the interviews shows that the up-front costs (expenses that are charged at the beginning) of the cloud solution are much lower than those of the on-premise environment. Regarding the latter, experts and service providers said that there would be a requirement for huge capital expenditure (CapEX) in order to provide an integrated data center, since the educational institutes would have to buy physical servers (e.g. mail server, database servers, proxy servers, web server, etc.) and PCs. Software licenses must also be bought up-front to allow the use of mail servers and database servers (e.g. Oracle, Visual Studio, etc.). Besides, the normal data center would normally require higher energy to operate it and equipment to control the temperature of the room and to provide ventilation, fire and humidity detection, and cameras to monitor the data center may be required. If this were not enough, there is the added cost of updating the entire data center every 3-5 years. Experts looking into all this stated that the total cost would be very high.
In the case of using the cloud, service providers believe that there will also be savings in the data center architecture as institutions can eliminate the costs. The cloud provider will provide all the services discussed above and the cost will be according to usage. That is, the exact usage will be charged for hourly, monthly or annually depending on the contract.
Some of the experts highlighted that it will require time to build a new infrastructure. A typical hardware procurement can frequently take anywhere between three and four months, and this is without taking into account the effort of various members of the team from IT Director to employees in the sourcing department and so on. One expert commented that the effort of four members for four months is the equivalent of 16 members working for a month. Therefore, proper planning about building a proper cloud, whether it is private or public, can save a lot of effort, time and cost.
Regarding the users of the cloud, they have indicated that using cloud services allows the educational institutions to cut costs on hardware and software. As indicated by users, the cloud eliminates the need for owning and maintaining systems such as the student email system, student information system, learning management system etc.. This is because the cloud service providers are responsible for buying and maintaining hardware, purchasing software, and developing systems.
Cloud service providers did indicate that some on-going costs and operational fees would still depend on the type of service that the institution subscribes to. However, adopting the cloud will definitely save many operational hassles in maintaining the entire IT infrastructure. The adoption of cloud computing has helped to free up more than half the space in the datacenter, which has also resulted in savings in cooling (heating), and has created substantial reductions in the operational costs such as electricity, support, upgrade and maintenance costs for each of the servers. In addition, cloud providers stated that with the cloud solution the operational cost of connectivity is going to be covered by them.
However, some experts pointed out that in some countries the connectivity is quite poor and expensive. Hence, network connectivity (fiber) is probably the bottleneck to host a DR site. Nevertheless, these concerns will not last forever, as expanding the connectivity is a key demand for any country that wants to cope with the current development.
From the users' point of view, they have agreed that adopting the cloud reduces on-going costs. As an example, cloud licensing (such as MS-Office cloud licensing) is much cheaper than purchasing the physical licensing. In addition, adopting cloud educational packages such as Moodle, allows the users to obtain better service, and still at a lower cost.
Regarding the IT professionals, both providers and experts agree that there will be a straight reduction in the number of resources for operation. The institution will not require a complete operational team to operate and manage the systems because most of the infrastructure and platform-related operations will be done by the cloud team. One expert supported this by estimating the reduction in IT staff as being a possible decrease from ten employees in the normal situation to three when using cloud hosting. These findings support previous research mentioned in the literature (Mircea & Andreescu, 2011) , which indicates that with cloud the IT staff can be reduced from fifteen to three.
However, some of the participants pointed out that some IT professionals will still be required to ensure the smooth running of the cloud services. In fact, it is possible to scale down the team size, but their involvement is far greater and requires round-the-clock support to run a decent-sized cloud. It has to be noted that staff with skills to manage virtual machines (VM's), memory, VLAN creations, etc. need to be there in the IT department for effective cloud management.
In addition, providers refer to the wide range of options that the cloud offers as significant in the reduction of cost. The cloud is usually comprised of a self-service portal which enables cloud customers to create, modify or delete a VM on demand. One of the providers supports this point, indicating that the cloud offers the institutions the option of adding a new server (through a website panel) in a few minutes with a certain period of usage that they need, which is referred to as a pay-as-you-use model. Another considerably important option is to choose the exact type of virtual machine and specifications (e.g. RAM, storage, number of processers, etc.) and the price will be decided depending on that choice, and it is usually much cheaper. Payment will be made later, as time passes and resources are consumed.
Moreover, users of the cloud indicate that it provides better facilities at lower cost. By using the cloud, the users are able to utilize IT services anywhere and at any time. As an important point mentioned by the users, the cloud allows the institution to reduce the time required to help in providing better services and greater availability, and increases the total cost of ownership. In addition, the cloud allows the institutions (users) to only own the hardware that enables them to connect to the internet and use the cloud services. This reduction in IT equipment helps the institution to offload maintenance costs (such as the cost of maintaining servers, networks and security appliance hardware etc.).
Regarding Disaster Recovery (DR), service providers widely believe that adopting cloud computing for a disaster recovery is really going to benefit higher educational institutions. As users mentioned, using cloud services for DR would make it cheaper, as it will reduce the number of staff required, and therefore the cost. In addition, cloud service providers run their data centers with high redundancy and availability, making it more reliable and secure to have your environment hosted by them for business continuity. In terms of cost, it all depends on what you need, but usually it will turn out to be much cheaper in the long run, taking everything into consideration.
According to one provider's experience the whole process of setting up the DR site could be carried out in a matter of two days, since establishing DR is easy in a cloud environment, as the VM's can be copied and pasted from the production environment to the DR environment. Similarly the expert opinions match providers' views in that they believe that adopting the cloud for DR will save a great deal of capital investment (CapEX), as in the normal scenario local DR requires a prepared environment which is expensive.
What is more, establishing a testing and development environment with the cloud is much more advantageous ass.ccsenet.org Asian Social Science Vol. 13, No. 4 2017 for the institutions. Service providers and experts supported this point and indicated that with the cloud the ability to self-provision development and testing environments will be there. The institutions will develop applications in the cloud without having to bother about software licenses and without even having to own a platform. In addition, before launching the final services they will have the ability to test them in a reliable environment that can handle system crashes or errors rather than testing them locally, which could affect their resources. One of the experts indicated that the cloud allows collaboration with other developers, architects and designers on the development of the application. This way it will reduce the costs for institutions as there will be no need to bring the developers to the country.
Conclusion
Cloud computing is a solution for higher educational institutions that suffer from improper infrastructure and/or lack of funds. Cloud computing allows the institution to use IT resources rather than owing them. Cloud computing allows the higher educational institutions to experience cost reduction, flexibility and better services.
This study sets out to explore the financial incentives for higher educational institutions to adopt cloud computing, identifying the cost reductions it will bring. The current findings clarify the difference between cloud-based IT resources and the purchase of in-house IT resources. The most obvious findings to emerge from this study are; (1) cloud computing drives down both up-front and on-going costs; (2) the need for IT staff will be reduced when using the cloud; (3) disaster recovery and business continuity are other cost-savings areas that an educational institute can gain when adopting the cloud and (4) cloud computing provides low cost testing and development environment solutions. Overall, the cloud solution is an opportunity to reduce costs for higher educational institutions, as well as helping them to focus on the core goal.
The obvious recommendation for higher educational institutions is to start experimenting with cloud computing at least on a small scale, in order to fulfill their IT needs and requirements. In order to do this an institution can follow the five step strategy suggested by (Mircea & Andreescu, 2011) .
